Summary: During the last two decades, the gravity model has become very popular in analysis of bilateral trade, regardless of the real limitations of econometrics methods in estimation of model parameters. In this research we analyzed Bosnia and Herzegovina export in period from 2002 to 2011, using gravity model of trade. Gravity model is constructed on the basis of experience from previous empirical and theoretical research, and on the basis of achieved exports results of Bosnia and Herzegovina. The resulting gravity model of exports is used as the basis for the analysis of potential export growth
INTRODUCTION
Fact is that Bosnia and Herzegovina (BH) takes a rather liberal foreign trade policy, and in particular on the use of non-tariff instruments. There is a serious lack of protection of domestic production as a result of regional trade integration and the lack of planned and coordinated activities of institutions at all levels. Due to the high level of liberalization of trade with countries of Central European Trade Agreement (CEFTA) and European Union (EU), it is necessary for BH to focus on pro trade policy, providing a stronger and more competent support for the export sector. When creating the appropriate measure of trade policy, which will favor the export of BH, it is necessary at beginning to identify what are the markets that offer the potential for export growth and make the quantification of space for growth. With the aim of identifying those markets, the paper used the gravity model of trade. The general gravity model of trade is tailored to the needs of the study, which was later explained in the text.
EXPORT TRENDS OF BH
In this analysis we used the export results achieved in the period from 2002 to 2011, to cover period immediately before advent of the global crisis and crisis period. Based on the data from the Agency for Statistics of BH, the relative share of EU countries in BH exports rose from 54.25% in 2009, up to 57.28% in 2007. Therefore, the EU is the most important market for BH exporters. Participation of the countries that appeared from the disintegration of Yugoslavia was from 32.06% in 2011 to 35.74% in 2009. These two groups of countries (EU and the former Yugoslavia) account for about 90% of BH exports.
Total export
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Based on the data in Table 1 we concluded that the BH export is dominated by manufacturing sector, which is mainly concentrated in the production of intermediate products. It is evident that a relatively small share of products was for final consumption. As an indicator of the orientation of BH to exports, we calculated export coefficients for all observed years according to the formula that we give below.
Ek = E / Y (1)
Where is: Obtained export coefficients indicate that the outbreak of the global economic crisis had a negative impact on the BH export and its role in creating of GDP. In the last two observed years, we can see an intensification of BH exports. It is indicative that in the period from 2006 to 2008 we have stagnation of importance of BH exports, despite the favorable environment on export markets.
Ek-export ratio E-total exports Y-gross domestic product
Export ratio
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GENERAL REMARKS ABOUT GRAVITY MODEL OF TRADE
Gravity model is based on the logic of Newton's law of gravity. The physical law of gravity says that the force with which two bodies act on each other is directly proportional to the masses of these bodies, and inversely proportional to the square of the distance between them. Mathematically formalized, the law of gravity has the following form:
where is: Using this logic, we derived gravity model of trade, which says that the volume of trade between the two countries is directly proportional to their economic masses and inversely proportional to their distance (trade barriers), with existence of constants as in physical laws of gravity. GDP is taken as a measure of economic mass or GDP per capita as a measure of distance is usually taken for physical distance between the major trading centers or capitals. Volume of trade between countries depends on the conditions of supply of the exporting country (defined by the exporter GDP) and demand conditions in importer's country (determined by the importer GDP), which is in the context of trade theory. These would be preliminary assumptions of gravity model. Gravity model of trade has the following form:
Where is:
parameters (estimated in the logarithmic form of the equation).
Application of gravity model is not restricted only to the analysis of trade flows between countries. We have its application in: analysis of the effects of accession to the World Trade Organizations (WTO), analyses of the effects of accession to regional trade agreements, migration analysis, analysis of foreign direct investment trends, analysis of choice of supermarkets by consumers, and for the similar problems. In order to provide more accurate estimation of the gravity model parameters, the basic equation is extended by dummy variables, which should lead to more reliable estimate trade costs. With the distance, for estimation of costs of trade (trade barriers), variables are introduced such as: a common border, common language, common history, common currency, quality of infrastructure, economic integration and affiliation, etc. The extended gravity model has the following form:
Where is: Of course, there is a possibility of further extension of the model depending on the subject of research. As stated in the introduction to this paper, the first formalization of the gravity model that was used for analysis of foreign trade was brought by the Dutch economist Tinbergen in 1962. The most comprehensive analysis of trade using the gravity model is made by Hans Linnemann in 1966. Walter Isard and Merton Peck (1954) demonstrated the negative impact of distance on trade, using the logic of the electric potential. Gravity model of Tinbergen has been improved in order to obtain reliable results of the analysis. Improvements of the model are going in two directions: toward expansion of model with additional variables, and the organization of data in empirical research. At the beginning of its application, gravity model did not have a strong theoretical foundation, so it is characterized as intuitive method, but in the later studies it was defined as relationship between the standard trade theory and gravity models in the works of James 
CONSTRUCTION OF MODEL AND DATA USED IN ANALYSIS
BH exports were indirectly analyzed using a gravity model in several studies, which is the subject of observation in the CEFTA and SEE countries. Matthieu Bussiere, Jarko Fidrmuc and Bernd Schantz 2005 indicate that BH is untapped potential in trade, especially in the industrialized countries located in the greater distance from BH. Some potential exists in the trade with the EU, but it is significantly smaller. Edward Christie 2001 analyzed the potential trade of the Balkan countries using the gravity model based on pooled cross section data from 1996 to 1999. One of the conclusions of the study was that trade between Bosnia, Serbia (FRY) and Croatia, which significantly exceeds the estimation obtained based on the gravity model. 
where is:
X ijt -exports from the country and in country j in time t Y t -exporting country's GDP in time t Y jt -j importing country's GDP in time t N it -population of the exporters in time t N jt -population of the importer j in time t D ij -distance between the capital cities of countries i and j u ijt -random error of model.
Since the observation concerned exports of one country, in that study it was Iceland, then equation is corrected to cover export only of a single country. Index i becomes irrelevant because we have no observation of exports of several countries. Now the above-mentioned equation has the following form:
This is equitation of the basic model. WE expand equation of basic models with dummy variable to indicate the following: membership of BH and partner country in CEFTA (Ic), membership of importing country in EU (Ie), the importing country with which BH has a preferential trade (Ip), and a dummy variable that indicates a common border of Bosnia and Herzegovina and the country (Ib). After making a logarithm operation and including the dummy variables equation has the following form: lnX jt =b 0 +b 1 lnY t +b 2 lnY jt +b 3 lnN t +b 4 lnN jt + b 5 lnD j +b 6 Ic jt +b 7 Ie jt +b 8 Ip jt +b 9 Ib jt +u jt (
Equations are transformed into linear form (linearity by parameters), in order to be proper for regression analysis. The basic equation in logarithmic form: lnX jt =b 0 +b 1 lnY t +b 2 lnY jt +b 3 lnN t +b 4 lnN jt + b 5 lnD j +u jt (8)
Basic (8) and extended (7) models were used in the analysis for the estimation of parameters based on the panel and cross section data. Expected signs of coefficients of explanatory variables in the model are: Y t (+), Y jt (+), N t (+), N jt (+), D j (-), I cjt (+/-), I ejt (+/-), I pjt (+/-), I bjt (+/-). To estimate the parameters in equations we used next methods: OLS (Ordinary Least Squares) and WLS (Weighted Least Squares).
In this study we used data for export of BH in the period from 2002 to 2011, expressed in USD in current prices. These data include exports to 37 countries over 10 years, which means that the total number of data pairs is 370. Sample of 37 countries were surveyed, covering 92,69% of BH For GDP, we used data from the online IMF database (World Economic Outlook Database), expressed in current dollars. For certain countries, GDP estimations by the IMF were used for 2011, which are available in the same database. Data for BH GDP were taken from this database. Data on population were also taken from these databases. In Table 2 in appendix we give log value of exports by country, in Table 3 we give log of the GDP value of observed countries. Also, Table 4 in the appendix presents data on the log of population.
For distance between BH and other countries, we took the distance between Sarajevo and capitols. Data on air distance in kilometers are taken from the online database www.geobytes.com. Log of the distances are given in Table 5 in appendix.
For CEFTA membership, we assume that the initial year of implementation of agreements was 2008, although the agreement entered into force in November 2007. The reason for this is that countries that were surveyed before the entry into force of the CEFTA had entered into bilateral free trade agreements with BH. BH in the period granted unilateral trade preferences by the EU, and therefore in the model introduces the dummy variable indicating membership in the EU. Data about unilateral preferential from other countries that are included in the study were taken from the online WTO database. Russia had unilateral preferential for BH until 2010. It abolished preferential after entry into force of Agreement on customs union between Russia, Belarus and Kazakhstan. Data belonging to CEFTA, EU, unilateral trade, preferential and preferential trade are given in Table 6,  Table 7 and Table 8 in the appendix. We have the value 1 when the country belongs to the CEFTA, EU, when unilateral preferences is granted and where we had preferential trade agreement with BH. In the absence of these variables it gets the value 0.
Based on the conclusions by Dragutinović-Mitrovic 2005, superiority analysis of panel data, the data collected in this study are organized as a panel data using the WLS method and the method of OLS for data organized as pooled cross section.
REGRESSION ANALYSIS OF EMPIRICAL DATA
Based on collected and systematized data, which are given in the tables from 5 to 7 in appendix, regression analysis was performed using the method of ordinary least squares OLS. Two models are used as follows: the basic model according to equation (8) and the extended model according to equation (7). Regression results of the basic model using OLS are presented in Table 8 . Regression was performed based on 370 observations and based on equation (8). During the period of 10 years (from 2002 to 2011) the export was observed in 37 exporting countries, accounting for 92% to 96% of the total export of BH. And in all other models, regression was performed based on 370 observations. All calculations were performed using software Gretl 1.7.1. The results of the regression extended model using OLS method, according to equation (7), are given in Table 10 . Regression is done on the basis of identical data. The extended model gives a better estimation of the parameters, since the value of adjusted R 2 for the extended model is bigger than for basic model. For basic model it is 63.47% of variance explained, and for the extended model it is 69.86%. Another method that was used is method of weighted least squares (WLS). In the following table we give the results of regression for basic model. The results of the regression extended model using the WLS method are given in the following table: Statistics based on weighted data (weighted based on the error variance per unit):
The sum of squared residuals = 340,176 Standard error of residuals = 0,972077 Not adjusted R 2 = 0,905466 Adjusted R 2 = 0,903103 F-statistic (9, 360) = 383,128 (p-value <0,00001).
Estimated exports in 2011 were calculated by using coefficients from Tables 11 and 12 , and this assessment was compared with the level of exports in the same year by the surveyed countries. In Table 13 in the appendix, we gave an overview of the estimated export based on the regression results obtained using WLS in 2011 and real exports.
ANALYSIS OF RESULTS
In the previous section regression was performed and coefficients were obtained by appropriate regression models. All the obtained coefficients have the expected sign. With expanded WLS model, the coefficient of the population of the importing country is negative, which is explained by the increase in the market consumers directed to domestic products. The coefficients of the dummy variables are positive, which is to be expected. Accession to multilateral free trade agreements positively affect volume of exports, unilaterally granted trade preferences of EU, unilateral preferences granted from other countries and bilateral trade agreements, have a positive impact on BH export. Also, a common border has positive impact on export performance of BH. The coefficients give us the flexibility of BH exports in relation to the value of independent variables. The interpretation of the obtained coefficients is not simple, since it is a form of regression equations of log-log. The coefficients of the dummy variables (CEFTA, EU, preferences, and common border) have a different interpretation than the coefficients for other independent variables. Thus, the coefficients of independent variables that are not dummies are interpreted as the elasticity of dependent variable in comparison to the independent variable, that is, 1% change of independent variables results in a corresponding percentage changes in the dependent variable, provided that all other variables remain unchanged. If we look at the regression coefficients obtained from Table 12 , we have the following explanation, a 1% increase in variable Y t (GDP growth of Bosnia and Herzegovina) will result in changes of BH export: 2 =0,1095 we take from the table, then according to form ((1,01) 2 -1)*100 we get the percentage change in exports. Finally, increase of 1% of BH GDP leads to increase in exports for 0,109%. In the same way we interpret the other coefficients. Increase of GDP of importing country by 1% leads to increase in BH exports by 0,979%, increase in the importing country's population by 1% leads to decreasing of BH exports by 0,033%, increasing the distance between BH and the partner country by 1% results to a decrease in exports by 2,132%. In dummy variable interpretation of coefficients it is different. If the country is a member of CEFTA, exports of that country increased by 215,60%, provided that other variables remain unchanged. The conversion coefficient has been done according to the form (e -1)*100. Other coefficients with the dummy variable are interpreted in the same way. If the partner country is member of EU its exports increased by 62,07%, if a country grants unilateral preferential its exports increased by 151,47%, and if the country has common border with BH is exports increased by 474,18%.
Based on comparison of exports in 2011 and estimated exports with WLS method, for the same year, we derived some conclusions. Looking at the total exports in the observed countries, BH has exceeded the potential of the market by nearly USD 2 billion, which makes BH run the risk of a possible reduction in exports. The potential market for the EU exceeded by USD 1,935 billion, while the CEFTA market has untapped potential by USD 75 million, which is a slight amount. In general, BH has used the market potential of countries that make up over 90% of the BH export market. Individually, the greatest potential exists in the Serbian market (over USD 340 million), while the market potential in Germany largely exceeded (over USD 670 million). From results of regression analysis we can see that changes in export markets have positive or negative implications for BH exports, depending on the direction and intensity of these changes. The introduction of protectionist measures by the EU and CEFTA countries would have great negative implications for exports. Negative changes in GDP of partner countries, changes in population in BH and partner countries can expose BH export to decreasing. Trade policy of BH should help to find new markets with new potential for export, and change export structure.
CONCLUSIONS AND RECOMMENDATIONS FOR FUTURE RESEARCH
As we noted in the previous section, the results of estimation of exports suggest need to redefine the measure of trade policy of Bosnia and Herzegovina. BH has exceeded the potential of the EU market, but in the observed CEFTA countries there is scope for further increasing exports. The expected direct effect of Croatia accession to EU will be a decrease in exports due to the coefficient of the I ejt smaller than the coefficient I cjt . According to results extended by WLS we have 0,483 <1,149. It means that membership of trade in CEFTA has higher importance than membership of partners to EU. It is necessary for BH export sector to find new markets in order to provide export growth and growth of domestic manufacturing. According to results of analyses that the market potential of the region is in a large percentage used, it is necessary for export sector to find new markets, primarily in Europe, Mediterranean and North Africa, due to lower transportation costs. We have identified a relatively large impact of these costs, which approximated by distance between countries. Coefficient for distance obtained from the extended WLS model is -2,121, indicating a very high negative significance of the distance factor. In addition to new markets, it is necessary to create products that are more differentiated, products which contain higher levels of knowledge, in order to overcome the problem of transport costs and reduce their relative importance in the final price. Results of this paper are partially consistent with earlier papers, those discussed in the third part of this work. This study indirectly suggests need to focus BH exports on industrialized countries that are at greater distances. We found that potential Serbian market are not fully utilized, and Christie 2001 in their results indicates that trade between Bosnia, Serbia and Croatia significantly exceeds potential. We must bear in mind that in the meantime there was a significant change in the political environment, so that the characteristics of trade between these three countries have significantly changed.
In future studies, it would be necessary to expand number of observed countries. The main problem in extending is availability of data for dummy variables and problem of zero exports. The problem of zero exports can be solved by using appropriate econometric methods, but the problem of unavailability of data is solvable harder. In addition, it would be desirable to do sectoral gravity model, in order to identify export sectors of manufacturing industry with potential for export growth. Due to the considerably high level of economic sovereignty realized in entities in BH, it would be expedient to construct a gravity model to analyze the total export of BH by the entity segments. 
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